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In order to apply to immune cell therapy, we have developed a technique for
forming aggregates with bubble-surrounded cells (BSCs) and delivering cells in the bloodstream using
acoustic radiation force. It is necessary to control the BSCs by irradiating the ultrasound field

from various directions to aggregates in the fluid, focusing on the experimental results. With
respect to damage to cells, not only the energy of ultrasound irradiation, but also sound pressure
was found to be dominant. We constructed a theoretical model to trap aggregates on blood wall by
ultrasound and compared it with the experimental results. Furthermore, it was displayed priority of
the installation position of the sound source on the body surface. Using information on the surface

of the actual human body, we have developed a therapy-planning software for the contact range of the
sound source.



NK T

4
3
@
CD8 T
100000/ml
Well plate
400 kPa-pp 40
C025 % 24
4
V) -
3MHz 128

CD8

co2
CCK-8

37
0.1ml 96
3 MHz
37
100—400 kPa



©
2
3
Visual C++
@
375 400 kPa-pp
pp 20
V) -
350kPa-pp
40%
©

MATLAB

100—~350 kPa-pp

40 %

10 375 ,400 kPa-pp

3
300 kPa-pp

0.778

500 kPa-pp duty

20

60 %

3 MHz 128

GUI

100 %
400 kPa-

100 %






7 7 0 4

Oitate Riki Otsuka Takuya Seki Masakazu Furutani Asuka Mochizuki Takashi Masuda Kohji 57
Suzuki Ryo Maruyama Kazuo
Acoustic field sweeping for active induction of bubble-surrounded T-cells 2018

Japanese Journal of Applied Physics

07LF10 O07LF10

DOl
10.7567/JJAP .57 .07LF10

MASUDA Kohji 45
Part 11. How to investigate acoustic radiation force with micro object 2018
Choonpa lgaku 187 190
DOl
10.3179/jjmu.JIMU.T.11
MASUDA Kohji HOSAKA Naoto DEMACHI Fumi MIYAZAWA Shinya SAWAGUCHI Toi NATSUME Kaoru 45
MOCHIZUKI Takashi
Towards <I>in vivo</1> delivery of microbubbles and cells using acoustic radiation force 2018
Choonpa lgaku 167 172
DOl
10.3179/jjmu.JIMU.R.88
55
B 2017
258-266

DOl




Riki Oitate, Akie Shimomura, Hikaru Wada, Takashi Mochizuki, Kohji Masuda, Yusuke Oda, Ryo 56
Suzuki, and Kazuo Maruyama

Validation of tracking performance of cell-bubble aggregation versus variation of acoustic 2017

field

Japanese Journal of Applied Physics 07JF25
DOl

doi.org/10.7567/JJAP.56.07JF25

45
2018
167-172
DOl
Masakazu Seki, Takuya Otsuka, Riki Oitate, Kohji Masudal, Johan Unga, Ryo Suzuki, and Kazuo 58
Maruyama
Viability validation of therapeutic cells according to surrounded amount of microbubbles and 2019
ultrasound exposure condition
Japanese Journal of Applied Physics SGGE13

DOl
doi.org/10.7567/1347-4065/ab19ab

25 0 10

Kohji Masuda, Takuya Otsuka, Masakazu Seki, Riki Oitate, Johan Unga, Ryo Suzuki, and Kazuo Maruyama

Experimental study for active control of bubble- surrounded cells by acoustic radiation force with considering optimal
production and cell viability

1IEEE International Ultrasound Symposium

2018




Takuya Katai, lkumu Yasuda, Mitsutoshi Kimura, Yoshihiro Edamoto, and Kohji Masuda

Three-dimensional extension of blood vessel network based on extraction of blood vessel shape and the tree- structured
analysis in ultrasound volume

Ultrasound Electronics Symposium

2018

Masakazu Seki, Takuya Otsuka, Riki Oitate, Kohji Masuda, Johan Unga, Ryo Suzuki, Kazuo Maruyama

Viability validation of therapeutic cells according to surrounded amount of microbubbles and ultrasound exposure condition

Ultrasound Electronics Symposium

2018

Kiyonobu Nozaki ,Asuka Furutani, Kosuke Watanabe, Takuya Katai, Kohji Masuda, Johan Unga, Ryo Suzuki, and Kazuo Maruyama

Fluorescent observation of microbubble behavior according to time division emission of multiple focal points considering
blood vessel shape

Ultrasound Electronics Symposium

2018

2018




2018

Kohji Masuda, Toshiya Suzuki, Riki Oitate, Hidetaka Ushimizu, Asuka Furutani, and Takashi Mochizuki

Active control of micro objects in blood vessel by forming tempo-spatial variation of acoustic field

World Congress of Medical Physics and Biomedical Engineering

2018

26

2017

26

2017




2017

2017
90
2017
Johan Unga
90
2017
B
90

2017




56

2017
Johan Unga

92
2019

92
2019

3
92

2019




Takuya Katai, lkumu Yasuda, Kosuke Watanabe, Kansai Okadome, Yoshihiro Edamoto, Shin Enosawa, and Kohji Masuda

Three-dimensional extension of blood vessel network by combining multiple ultrasound volumes from different directions

International Conference of the IEEE Engineering in Medicine and Biology Society

2019

Masakazu Seki, Tatsuya Saito, Takuya Otsuka, Naoya Kajita, Takashi Mochizuki, Johan Unga, Ryo Suzuki, Kazuo Maruyama, Kohji
Masuda

Viability variation of T-cells under ultrasound exposure according to adhesion condition with microbubbles

Ultrasound Electronics Symposium

2019

Tatsuya Saito, Masakazu Seki, Takuya Otsuka, Naoya Kajita, Yoshitaka Miyamoto, Johan Unga, Kazuo Maruyama, Ryo Suzuki, Kohji
Masudal

Experimental study of damage on vascular endothelial cells according to microbubble concentration and ultrasound exposure

Ultrasound Electronics Symposium

2019

Takuya Otsuka, Masakazu Seki, Kiyonobu Nozaki, Takumi Chikaarashi, Ryota Akutsu, Johan Unga, Kazuo Maruyama, Ryo Suzuki, and
Kohji Masuda

Theoretical analysis of retention distribution of bubble-surrounded cells with tempo-spatial division emission

Ultrasound Electronics Symposium

2019




Junya Takano, Yutaro Kobayashi, Hidetaka Ushimizu, Kansai Okadome, Takashi Mochizuki, and Kohji Masuda

Effect of contact condition of blood vessel wall in thin catheter bending using acoustic radiation force

Ultrasound Electronics Symposium

2019

28

2019

28

2019

28

2019




2019-150296

2019

http://www.tuat

.ac.jp/~masuda

(Maruyama Kazuo)

(30130040) (32643)
(Suzuki Ryo)

(90384784) (32643)




